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ON THE OCCURRENCE OF OTOZAMITES IN AUSTRALIA, WITH
DESCRIPTIONS OF SPECIMENS FROM WESTERN AUSTRALIA.

By A. B, WaLkon, D.Sc.
(Flale x.)

Last year a eollection of fossil planls from near Mingenew, W.A., was made
available to me for examination through the kindness of Dr. W. G. Woolnongh.
Almost all the specimens in the eollection represent species of Otozamites, a
genus of rather limited oeenrrence in Australia, and this opportunity 15 taken,
while describing these species, of gathering together the few rvecords of the
seattered oeenrrenee of the genus 1 this Continent.

Among the Western Australian collection there are no new speeies, but
some of the specimens are different from those previously deseribed from Aus-
trala.

The only deseription of specimens ot Otozamites ‘'rom Western Australia ix
that by Arber (1910) who deseribed 0. Feistinanteli Zigno from about three miles
south of Mingenew, at an altitude of about 500 feet above the town. e ealled at-
tention to the possibility of identity between the Western Australian tronds and
speeimens from the Lower Oolite of Germany figured by WKurr as 0. Mandelslohi;
and also pointed ont that examples figured under the same name by Salfeld
(1907, Pl xvi., figs. 1a, 10, 1e¢) from the Lias of Wuwrtemburg do not appear
to be identical with the Austrahan fronds.

The speeimen trom the Talgar Coaltield, Queensland, which Feistmantel
(1890, p. 147, PL 28, fig. 9. 9a) had referred to O. Mandelslohi is, as Arber
suggested (1910, p. 26), 1dentical with some of the Western Australian examples.
and should he referved to 0. Feistmanteli Zigno. The original ot Feistmantel's
figure is in the colleetion of the Geological Survey ol New South Wales, and,
thronghh the courtesy of Mr. W. 8. Dun. Palacontologist, T have been able (o
examine if.

In addition to Otozaneites Feistmanteli, Arber also recorded the oeeurrence
of indeterminable tossil wood fragments, of eoniferons fragments, and of small
seed-like hodies from the same locality. He suggested that the coniferous frag-
ments  mght  be  compared  with  sueh  lorms as  Pagiophyllum  Kurri
Sehimper,  Arawearia  (Pagiopliyllum)  peregrina  Kurr  or  the [ragment
figured by Tenison-Woods (1883, p. 165, pl. 4, fie. 1) as Cunwinglamites ans-
tralis.

In drawing up a table of fossil plants recorded from Western Australia, L.
Hauert, unfortunately enters all three of® these speeies (1910, p. 110) so that
this single indeterminate fragment is represented in his table by three separate
entries.
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The specimens deseribed in the present eommunication were obtained by Dr.
Woolnough and Mr. J. L. Somerville, B.Se., from a spot about three miles north
of Mingenew Railway Station and at a height ot about 125 feet above the station
which is 502 feet above sea level. The eollection is largely due to the enthusiasm
of Mr. G. Wells, a local resident, through whom the specimens were obtained.
They were found in a ferrnginons sandstone lying almost horizontally and little
15 known about the stratigraphieal relations. There are at least 70 feet of sand-
stone below the plant-bearing bed, In assoeiation with these sandstones there
are marine beds ot Jurassie Age, but ihere 1s doubt as to whether the marine
beds are below or above the plant-hearing sandstones.

For the available information regarding the tield vecurrence 1 am indebted” to
Dr. Woolnough and Mr. Somerville, and T would express my thanks especially
to Dr. Woolnough for the opportunity ot examining tlie eolleetiou.

Three species of Otozamites have been recogniscd, viz.:—0. Bechei, O.
Feistmanteli and O. bengalensis. In addition there are also coniterous frag-
wents (? Pagiophyllum sp. and ? Elatoeladus sp.), a doubtful cone, and inde-
terminate fragments of fossil wood.

OtozaMITEs Becuer Brongniart. (Pl x., figs. 3, 4).

1825 [ilicites Bechii, Brongniart, Ann. Seii Nat, iv., PL xix. fie. 4--
1834 Otopteris oblusa, Lindley and Hutton, The Fossil Flora of Great Britain,
Pl exxvin—1849 Otvzamites obtusws, Brongniart, Tableau, p. 104.—1900 Oto-
samites oblusus, var. ooliticus, Seward, The Jurassic Flora (Cat. Brit. Mus.),
p. 218, PL 1. fig. 1; PL 1, fig. 2—1917 Otozemites oblusus, Walkom, Q’land.
Geol. Surv., Pub. 259, p. 21, PL §, fig. 1.

This specifie name is used broadly to inelude numerous Cycadean tronds
which have generally heen deseribed as Otozamites obtusus, which name, as
Seward (1917, p. 540) has pointed out, must give way to O. Beehei.

“Irond pinnate; pinnae usnally more or less faleate, oceasionally straight
and with parallel sides, attached obliquely to the upper side of the rachis;
unbricate or separate, the upper edge of the base of the lamna strongly aurieu-
late, the lower edge rounded; apex obtuse; veins strongly divergent especially
in the lobed base and extending obliquely to the upper and lower edge of the
lamina.”

The specimens under examination agree well with the deseription and figures
ol this speetes. The fronds are about 1.5 em. wide, with pinnae 2.5 em. long
and 7—8mm. wide. The pinnae in general make an angle of 656 —-70° with the
rachis. Tho fronds are elongate lanceolute and would appear to be at least
20 em. in length. The veins are divergent and nuwmerous: there are about 12 at
the base of the pinna. while further out, after they divide, there are abont 15 in
a breadth of 5 mm.

The same speeies bas been deseribed from Beaudesert, in Queensland (Wal-
kom, 1917, p. 21).

OrozaMiTes FEISTMANTELD Zigno. (Pl x., fig. 7).

1881 Otozamites I'cistmanteli, Zigno, Flora Foss. Oolit, Vol. 2, p. 90, t.
34, I. 6—8.—1883 Otozamites Mandeslohi, Tenison-Woods, Proe. Linn. Soe.
N.S.W., viti., p. 151.—1890 Gtlozamites Mandelslohi, Felstmaniel, Mem. Geol.
Surv. N.S.W. Pal 3, po 147, t.0 28, f. 9, 9a.—1892 Otozamilcs Mandelslohi,
Etheridge Jr., Geol. Fal. Q'land., p. 381.—1910 Otozamiles Feistmanteli, Arber,
Geol. Surv. W.A, Bull. 36, p. 25.—1917 Otozamites I'eistmanteli, Walkom,
Q'land. Geol. Surv., Pub. 259, p. 23, . 8, f. 2, 3.
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“Frond narvow, linear; pinnac shert and broad, attached to the upper face
of the rachis by a broad base, of which the upper corner is slightly aurieulate;
the apex is bluntly rounded, the tip being directed upwards. Venation of the
Utosamites type.” (Seward, 1900, p. 221).

The fronds in the Western Australian specimens are abour 3 em. wide,
but as all are incomplete it is not pessible to determine the length. The pinnae
are up to 1.7 e¢m. long and 7—8 mm. wide, with a rounded end. Their upper
margins bave a Dbroad lobe mnear the rachis, the lower margins being straight.
There are about 3 veins per mm.

The specimen from Talgai. Queensland. vefervred by Feistmantel (1890, p.
147) to O. Mandelslohi (XXury) should be plaeed in this speeies,

This species 1s smaller and narvower than 0. Bechei, Apart trom the size
and general shape there 1s net a great deal of difference between the fronds
reterred to these two species. But they are fairly distinet and, theugh numerous
spectmens are available, there is an absence of examples intermediate between
the two.

OTOZAMITES BENGALENSIS Oldham and Morris.  (Plate x., figs. 1, 2, 6).

1863 Palacozamia Bengalensis, Oldham and Morris. Mew. Geol. Surv. Ind.
(Pal. Ind.), Ser. ii., Vol. 1, Pt. 1, p. 27, PL xix, figs. 1, 2, 6.

This speeies was originally deseribed and figured by Oldham and Morris
from the lewest beds of the Rajmahal Group in India.

The frend is long and narrew, with short, relatively broad pinnac. in
the Western Australian speeimens the narrow linear fronds are up to abeut
1.8 em. wide, but their length is indeterminate; one specimen, 9 em. in length,
15 1.8 em. wide at its upper end and only narrows te 1.6 em. wide at its lower
end. The pinnae are up to 1 em. in length and 5 or 6 mm. in width; they
are obtusely rounded, hut nearer the base of the frond bhecome somewhat more
acnte.  From above, the raehis is practically hidden. The veins are divergent
and braneli diehotomeusly; at the base of the pinna there are nsually 6—10
veins, and further out they are more nwmereous, there being 4 te 5 per mm.
The upper margin of the pimna las an obtuse lobe near the base; the lower
margin is not lobed and is overlapped to abont halt itz length by the upper
margin of the next lower pinna.

Comparison ot the specimens with the original figures of Oldlam and
Morris leaves little doubt of their identity. The speeies has not previously been
deseribed or recorded frem Anstralia, but I have scen specimens from near
Dnrikai, some thirty miles seuth-west trom Warwick, Q.. which I believe ave
1dentieal.

It is possible that the specimens described as 0. ef. Mandelslohi IKnry.
from the Darling Downs, near Toowoomba, Q.. (Walkem, 1917, p- 23), may
belong to this speeies, though they differ somewhat in weneral appearance, having
rather broader, more orbicular pinnae.

The speeimens described above are from a locality some miles distant from
that in which the specimens deseribed by Avber (1910) were obtained. It is
not possible to tell from Arber’s published notes whether any specimens with
the dimensions of O. bengalensis were amongst the eollection submitted to him.
It does not seem likely, however, that he would have ineluded speeimens with
such narrew, elongate, linear form with 0. Feistmanteli.

Loc—About 3 miles nerth of Mingenew. W.A.
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! ELATOCLADUS sp.

A small fragment on specimen F12473 shows the basal portions of a num-
ber of pinnae attached to a rachis: the pinnae are about 2 mm. wide at the
hase and have a well-defined midrih m the portion visible.  The specimen may
be tentatively referved to Flatocladus.

? CONE.

A fragment, about 2 em. long, of what may have been a cone, shows a
number of spherical bodies, each about 3 mm. in diameter, attached to an axis.
There are five of these Dbodies on caeh side of the axis, but 1t 1s impossible to
give any details ot their struetnre or of thelr arrangement on the axis. The
specimen 1% 1712473 in the Geological Survey Collection.

C'ONTFEROUS FrRacyeNTs,  (PLox. fig. 5).

Assoctated with the Otozamites there ave obseure fragments of what appear
to be coniterons branches.  They show no detail of structure; the outline of
one 1= figured, bat no attempt is made to attach a definite name to them. Possibly
thev are what Arber (1910, p. 27) compared with Pagiophyllum sp.

There are also sovme fragments of' fossil wood, but they apparently have
no traces of structure preserved and it 1s impossible to make any use of’ them.

The Occurrence of Otozamites in Anstralia.

The genus Otozamites attains its widest geographical distribution in roeks
of Jurassic age, bnt also oceurs fairly abundantly in both Triassie and Lower
Cretaceous Formations. In Australia, np to the present, it has only been found
m rocks of Jurassie age and its geographie range in this region appears to have
heen limited.  Rocks of Jurassic age are known i all the States and also in
New Zealand, hat so far, Ofozamites has been reeorded only from Queensland
and Western Australia.  Sinee, however, the Jurassie rocks in northern New
South Wales (Clarenco Series) are direetly comnected  with these of southern
Queensland in which this fossil occurs, future colleeting may be expeeted to
reveal the oceurrenee of Utozamites in New South Wales.

In the Jurassic Rocks of Vietoria, Tasmania, and New Zealand, which are
considerably  further =outh than those already referred to, Otozamites does not
appear to he present. It may be that the elimatic conditions were not suifable
for the growih of this plant, since there does not appear to have been any other
formidable barrier to prevent i spreading to the sonth. But just as the Cyeads
of to-day do not extend into Vietoria or Tasmania, so may those of Mesozoie
times have heen restricted to a like extent.

In Queensland, speetes of Ofozamites have heen tound af  widely-seatiered
loealities in the south-east, viz.:—Thane’s Creek mnd Durikai  (both to the
sonth-west of Warwick), Talgai, Darling Downs near Toowoomba, Kalbar (for-
nerly  Isngelshurg). Deandesert, and near Esk. A all of these loealities, with
the exception ot Isk, the species are of similar general characters to these found
in Western  Austrabia, the records heing: 0. Bechei trom Deandesert, ¢, Feist-
manteli from Thane’s Creek, Talewi and Kalbar, O, etf. Yandelslohi from Dar-
ling Downs near Toowoomba, and 0. bengalensis Irom Durikai.

The speeimens deseribed  [rom Esk  (Walkom, 1917, p. 21) are quite dis-
tinet from any ol 1le above and some doubf has been expressed as to whether
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they are rightly referved to the genus. Dr. Stopes (1918, p. 230) differs from
my determination of them as Otozamites, but does not sugeest fo what genus
she eonsiders they should be referred.

The rocks i which these species ocenr are all referred to the Walloon
Series or its cquivalents, whiel are of undoubted Jurassie age.

The Western Australian ocenvrences ot Otozamites are eonfined, so far as
is known, to the neighbourhood of Mingenew, and Madinganarra, to the north
of Derby. 'The only published records are those of Arber (1910), about three
miles south of Mingenew, and A. Gibb Maitland (1919, p. 41) near Derby, in
addition to those deseribed in the present paper from about three miles north
of Mingenew. The species comprise (b, Bechei, 0. Feistmanteli and 0. benga-
Iensis trom the neighbourhood ot Mingenew, and 0. sp. from Madinganarra.

Mr. A. Gibb Maitland, in his Summary of tlhie Geology of Western Aus-
tralia (1919, p. 41), records the occurrence ot the genus in the north-west of
Australia thus:—

“Dr. H. Basedow obtained in 1916 several impressions of Mesozole ferns
in a yellowish argillaceons sandstone or grit met with in a well at Madin-
eanarra, near Point Torment, to the north of Derby i King Sound in the
Kimberley Division. The specimens have been determined by the late Mr.
R. Etheridge, Jun., as Otozamites, together with stem impressions of either
Phyllotheca, Equisetites, or Schizoneura. The evidenee of these plant remains
would seem to indicate a Jurassic age for the beds and a horizon equivalent to
that of the beds in the vicinily of Mingenew.”

Further confirmation of the presenee of Jurassic rocks in the neighbour-
hood of Derby is aiforded by the occeurrenee of fossil plants which have been
deseribed by Antevs (1913). These 1inelnde Thinnfeldia [Meistmanteli from
Mayils Well, near Derby, oceurring in a hght gray elay at a depth of 300 feet,
and Ptilophyllum ? sp. from Point. Torment, 32 miles from Derby, in a soft,
coarse, reddish sandstone at a depth ot 30 feet.

The examination of the specimens, deserihed above, trom Mingenew shows
a very remarkable lithological sumlarity between the .Iurassie sandstones in
which the fossils ocenr in Western Austraha and Queensland.  This is a dark-
red, ferruginous sandstone and, it eollections from the two States were mixed,
it would indeed be diffienlt to separate the Quneensland from the Western Aus-
tralian speetmens.  There 1s also an indieation of the oceurrence of a similar
type of roek containing Ptilophyllum in the Derby district in Antevs’ deserip-
tion of fossil plants from that area, quoted above.

Attention has previously been ealled to the widespread development of this
rock in Queensland and to the probability of it indieating a well-marked horizon
i the Walloon Series (Walkom, 1918, p. 50). Possibly it is the result of svme
speeial elmatic eonditions and it gives indication of the synehronous deposition
ot the strata over a comparatively wide area. It should certainly prove a
very valuable horizon when more detailed stratigraphical work is done on the
Jurassic strata of Austraha.

In writing on the subject of Geologiec Chmates, . TI. Knowlton refers to
the subject of Red Beds (1919, p. 506) and hisz remarks may be quoted lere
as having some bearing on the indications afforded by this widespread develop-
ment of a red sandstone in regard to the elimatic econditions of the period
during which it was deposited. He says:—“At this point | may stop for a
moment to eonsider the deduetions to be drawn from the presence ot red beds.
Most geologists interpret the presence of red beds as an indieation of aridity.
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On the contrary, it seems to me that the evidenee is fairly eonelusive that red
beds may have been formed under econditions of warm. moist elinates. Briefly,
the reasons for this view are as follows: (1) So far as known., red beds are
not being formed at the present fime m any desert region. but as maturely
weathered residual soils they are being formed in southern temperate and
tropieal regions, and in warm, moist chmates. (2) The plants found in red
beds, as, for example, in the Permian, Triassic, eteetera, ure not pinched or de-
pauperate, nor do they exhibit marked xerophytic adaptations. DMoreover, very
constderable deposits of coal are fonnd in red beds in many parts ol the world.
which 1mplies the presence of swamps but hftle above sea level.”

It 1s not argued here that the Austrahan beds under disenssion are typieal
“red beds,” but 1t may he pointed out that the ferm 1s somewhat loosely used,
and the prevailing colonr of these beds might lead to their being quoted as
cxamples of red beds by writers not aequainted with them in the field or hy
specimens. :

These remarks arve very much strengthened. in my opinion. when we take
mto eonsideration the known flora of this particular sandstone in Aunstralia.
Thongh somewhat scanty, a flora consisting essentially of Osmundites, Taeniop-
teris and Otozamites, could not be considered to indicate the existence of arid
conditions where it flourished.

It may therefore be argned that the very widespread oceurrence of this red
sandstone with its persistent and characteristie, though seanty, tlora probably
indicates a fairly uniform, warm, moist elimate over the northern half of Aus-
tralia in Jurassie times. What eclimatic significance the absence of Otozamites
from the Jurassic Rocks of Southern Austraha has is not vet elear, for Taeniop-
teris occurs abundantly im Vietorian Jurassie rocks, and both Osmundites and
Taeniopteris oecur in New Zealand.

Idst of Works referred to.

AxTEVS, B, 1913~ Results of Dr. E. Mjioberg’s Swedish Seientifie Ex-
pedition to Australia, 1910—1913. V. Some Mesozoie Plants, K.
Svensk. Vet. Akad., Handl., hi, No. 5.

Arier, E. A. N, 1910.—Some Fossil Plants from Western Australia.  Geol.
Survey W.A., Bull. 36, pp. 25—28.

Ferstyanten, O, 1890, The Geological and Palacontologieal Relations
of the Ceal and DPlant-bearing beds of Palacozoie and Mesozoie age
in Eastern Australia and Tasmania. Mem. Geol. Surr. N.S. 1., Pal.
3

Gravert, L., 1910.— Western Australian Fossil DPlants.  Geol. Swrvey
1. 4., Bull. 36, pp. 107—110.

Krowrrox, . 11, 1919—The ISvolution of Geologiec Climales.  Bull,
Geol. Soe. dmer., xxx., No. 4, pp. $99—566.

Marrnanp, A. Giss, 1919.-—A Summary of the Geology of Western Aus-
tralia.  Extract from the Mining Ilandbook. Geol. Surv. Memoir,
No. 1, Chapter 1.

SavreLp, L, 1907, Fossile Land-pflanzen der Rat— und Juratormation
Sudwestdentschlands.  Palacontographiea, liv., p. 182

SEwWARD, A. C., 1900.—The Jurassic Flora. Pl. 1. British Musewm (‘ala-
logue.

Sewarp, A, (L, 1917 Fossil Plants. Vol 1.




BY A. B. WALKOAM. 153

Stopes, M., 1918.- -Palaeobotany in 1917. Secience Progress, No. 50,
Oct., 1918, pp. 225—232.

Texison-Woops, J. K., 1883.—On the Fossil Flora of the Coal Deposits
of Australia. Proec. Linn. Soe. N.S. Wales, viii., p. 37.

Warnkoa, A. B, 1917.—Mesozoic Floras of Queensland. Part i. (con-
clnded). @’land. Geol. Survey, Fub. 259.

Warxonm, A, B., 1918.—The Geology of the Lower Mesozoie Rocks of
Queensland.  Proc. Linn. Soc. N.S. Wales, xlii., 1918, pp. 37—115.

EXPLANATION OF PLATE X.

The specimens figured on this plate have been presented to the Geological Survey of

New South Wales, their registered numbers being 12169-12472 inclusive.
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Otozamiles bengalensis Oldham and Morris. View of upper surface of frond. (F12469).
Nat. size.

Olozamites bengalensis Oldham and Morris.  Piuna enlarged (x3) showing venation.

Ofozamites Bechetr Brongniart. View of upper surface of frond. (F 12470). Nat size.

Ofozamites Bechei Brongniart. Pinna enlarged (x2) showing venatiou.

Coniferous branch (2 Pagiophyllum sp.) (¥ 12471). Nat. size.

Olozamiles bengalensts Oldham aud Morris. View of impression of lower surface of
frond, with the rachis removed. (F 12472). Nat size.

Olozamites Feisimanteli Zigno. Drawing of portion of frond. (F 12471). Nat. size.



